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Alien plants are rapidly invading natural areas in South Africa but their impacts on
biodiversity, particularly on arthropods, are poorly understood. We examined the impact of
silver wattle, Acacia dealbata, invasion on Coleoptera assemblages in the grasslands of the
Drakensberg region, South Africa. Baited pitfall trap samples from uninvaded grassland and
grassland sites invaded by A. dealbata were sorted into morphospecies. The composition of
Coleoptera assemblages, attracted by cow dung, differed significantly between invaded and
uninvaded grassland habitats. Coleoptera richness and especially abundance values were
found to be significantly lower in the invaded stands compared to grassland. Mean body size
showed significant differences when compared between the two habitat treatments. The
invaded sites exhibited a marked decline in the larger and less abundant species. Also,
parataxonomic units unique to the grassland were, in general, characterized by larger body
sizes compared to those unique to the invaded sites. Clearly, A. dealbata invasion of grass-
lands has substantial negative impacts on Coleoptera diversity.
Key words: alien invasive plants, grassland, body size, parataxonomic units, biological inva-
sions, Drakensberg.
INTRODUCTION
Apart from habitat fragmentation, biological
invasions have been labelled as one of the most
important immediate threats to biodiversity
(Vitousek et al. 1997; Wessels et al. 2000; Le Maitre
et al. 2004). Biological invasions occur when any
organism is introduced, by deliberate or accidental
means, beyond its previous range (Williamson
1999). Alien taxa become naturalized when abiotic
and biotic barriers to survival are surmounted
and various barriers to regular reproduction are
overcome; species can become invasive if they
produce offspring away from the site of introduc-
tion (Richardson et al. 2000).
Invasions of natural ecosystems by alien plants
are a serious environmental problem that threaten
the functioning of ecosystems and consequently
the provisioning of services and economic benefits
derived from such systems on which human
well-being is directly dependent (Perrings et al.
2002; Le Maitre et al. 2004; van Wilgen et al. 2004;
Mace et al. 2005).
There is a need for wider and better quantifica-
tion of the impacts that invasive species have on
natural systems, and in the context of preserving
biodiversity, these studies are urgently needed
(Williamson 1999; van Wilgen 2004). Biological
invasions are known to lead to extinctions, reduce
the abundance of and alter the species composi-
tion of many indigenous taxa (Richardson & van
Wilgen 2004; Blackburn et al. 2004; Clavero &
García-Berthou 2005), including invertebrates
(Greenwood et al. 2004; Herrera & Dudley 2003;
Ernst & Cappuccino 2005).
In South Africa, most information on the impact
of invasions is site specific and mostly confined to
the fynbos biome (Richardson & van Wilgen 2004).
Generally, few studies have illustrated the effects
of invasive alien plants on invertebrates (French &
Major 2001; Samways & Taylor 2004). Only one
study focused on Coleoptera within the savanna
biome (Steenkamp & Chown 1996); in the grass-
land biome, only two studies have documented
impacts on invertebrates (Samways & Moore 1991;
Samways et al. 1996). Furthermore, as far as we
know, only one South African study examined the
relationship between invasive alien plants and
their effect on the body size distribution of native
invertebrate assemblages (Steenkamp & Chown
1996); this relationship remains poorly under-
stood. Body size is the most ecologically integra-
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tive attribute of species (Damuth 1992). The
relationships between body size, species richness
and abundance may give insights into the factors
controlling species diversity and the relative abun-
dances of species (Siemann et al. 1999).
The grassland biome is the second largest biome
in South Africa, but with less than 2 % formally
conserved it is considered to be critically endan-
gered (Olsen & Dinerstein 1998). While continued
development of conservation initiatives, like the
Maloti-Drakensberg Trans-frontier Park stradd-
ling both South Africa and Lesotho are helping to
address this problem, anthropogenic-induced
threats, chiefly habitat destruction and biological
invasions in the biome remain major threats (Neke
& Du Plessis 2004).
In this study, we investigated the effects of silver
wattle, Acacia dealbata Link (Mimosaceae), inva-
sion on Coleoptera assemblages in the Moist Up-
land Grassland of the Drakensberg, eastern South
Africa. Coleoptera is a functionally important
group, and disturbance can have significant
effects on species diversity, abundance, biomass
and species dominance (Lobo 2001; Roslin &
Koivunen 2001). Since the invasion of grasslands
by A. dealbata causes a major change in the vegeta-
tion structure by adding trees and reducing
ground cover, taxa such as Coleoptera which are
sensitive to habitat alteration (Steenkamp &
Chown 1996) are expected to be affected by such
changes. Assemblage dynamics could be nega-
tively influenced due to (i) diversity reduction,
(ii) new species or competitors being added to the
system, (iii) the inflation of abundance of species
already in the system, (iv) some combination of
these factors. Dung beetles are relatively well
known in southern Africa (Davis 1997), and being
sensitive to habitat alteration may be useful indi-
cators to monitor changes in habitat types (van
Rensburg et al. 1999; McGeoch et al. 2002).
Acacia dealbata is a declared invader of South
Africa (Bromilow 2001). It is a habitat trans-
former according to Richardson et al. (2000), i.e.
is an invasive plant that changes the character,
condition, form, or nature of ecosystems over sub-
stantial areas. A native of southeastern Australia,
this medium-sized evergreen tree aggressively
invades grasslands, roadsides and watercourses
(Bromilow 2001). Introduced into South Africa in
the early 19th century, it was already naturalized
by 1870 in Natal Province in eastern South Africa
(Macdonald et al. 1986). The species grows in
dense clumps, reducing native vegetation cover
(Wells et al. 1986) and almost certainly modifying
the microclimate in invaded areas, which could
have serious consequences for the biota of the
area. It competes with native plants for space, light,
water and nutrients and aggressively replaces
indigenous vegetation, especially grasses (Wells
et al. 1986).
There are conflicts of interest between human
resource needs and conservation needs with
regard to introduced Australian Acacia species,
including A. dealbata, at the local scale in the
Drakensberg region. Although it is a declared
weed, wattle is an important resource for local
communities in the area; almost all households
use it as their main heat source and for building
materials (de Neergaard et al. 2005). Here we illus-




The study area is located in the Sani Pass region
of the Maloti-Drakensberg Mountain range in
eastern South Africa (29°37’S 29°25’E), approxi-
mately 1700 m a.s.l. The dominant native vegeta-
tion type is Moist Upland Grassland (Low &
Rebelo 1998). The area receives 650 to 1000 mm
of rainfall per annum. Annual minimum and max-
imum temperatures are –3 °C and 40 °C, respec-
tively, with a mean annual temperature of 16 °C
(Low & Rebelo 1998).
Sampling
We sampled at the period of high Coleoptera
activity, during late summer after periods of rain-
fall at the end of January 2005 (Doube 1987; Davis
2002). Within the study area, two habitat treat-
ments were identified, namely: an Acacia dealbata
treatment (i.e. natural grassland areas invaded by
A. dealbata) and a natural grassland treatment
(i.e. areas free of A. dealbata). Owing to the patchy
nature of the A. dealbata infestation, sampling sites
were selected on the aerial extent of infestation by
A. dealbata, which limited the sites available for
sampling. To qualify as a suitable site for sampling,
the invaded patches had to be at least 400 m2
in size. Twelve sites for sampling were selected in
total: six heavily invaded A. dealbata sites (invaded
sites), and six adjacent, but independent areas
located in uninvaded grassland, free of A. dealbata,
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(grassland sites). Distances between sites ranged
from 81 m to 1 854 m. At each site, three pitfall
traps, plastic containers with a diameter of 15 cm
and volume of 2.5 l, were placed in a triangle
approximately one metre apart. As the specimens
captured from the three pitfall traps where consid-
ered non-independent, they were pooled. Pitfall
traps were baited using balls of cattle dung
wrapped in gauze, balanced on a U-shaped wire
placed across each pitfall trap. Baited traps allow
large numbers of individuals, especially dung
beetles, to be collected over a short period of time
(see McGeoch et al. 2002).
Each pitfall trap was filled with water to a depth
of three centimetres and some dish-washing
detergent added to act as a surfactant. Trapping
took place for two consecutive days (24 and 25
January 2005), and traps were re-baited after
24 hours. Traps were cleared daily when re-baiting
took place. Specimens were collected and placed
in 95 % ethanol.
Data analysis
All Coleoptera specimens were identified using
parataxonomic units (PUs; Krell 2004), also called
morphospecies or recognizable taxonomic units
(Beattie et al. 1993). PUs are a collection of num-
bered specimens distinguished by morphological
characteristics (Beattie et al. 1993) and often used in
comparative localized studies (see e.g. Samways
et al. 1995). Using PUs as surrogates for species
enables a rapid assessment of the invertebrate
assemblages while solving logistic and taxonomic
problems (Oliver & Beattie 1996), although their
use has been criticized due to several limita-
tions (Krell 2004). To minimize errors, only one
researcher (BWTC) sorted all the samples and
results could therefore be a good baseline compar-
ison between the two habitat types, as error propa-
gation can be considered consistent. Following
Krell (2004) we treated the sorting as reliable if the
results show clear and biologically meaningful
patterns, and therefore mainly refer to PUs
(parataxonomic units) as apposed to ‘species’. As a
result of this lower accuracy when dealing with
PUs, those PUs that contributed most to the clear
and meaningful patterns were identified to
species level using formal taxonomy. Conse-
quently, when referring to these biological indica-
tors, the term ‘species’ is used.
Total PU richness and abundances of Coleoptera
specimens were determined for each invaded and
grassland site. Mean PU richness, abundance,
shared and unique PUs were determined for both
invaded and grassland treatments and compared
using Student’s t-tests (StatSoft 2004).
The Coleoptera PU assemblage structure within
grassland and invaded sites was compared using
an Analysis of Similarity (ANOSIM) using the
PRIMER software package (Clarke & Warwick
2001). Common and rare PUs were weighted
equally by double square-root transformation of
the data before analysis and a Bray-Curtis similar-
ity measure was used to calculate the similarity
matrix (Clarke & Warwick 2001). Analysis of simi-
larity (ANOSIM – Clarke & Warwick 2001), was
used to establish the significance of differences
between invaded and grassland assemblages,
where the closer a significant Global R statistic is
to one, the more distinct the differences.
Rank abundance curves provide another eloquent
way to assess observed difference of a component
of diversity (Magurran 2004). These curves may be
easier to compare than the single, non-dimen-
sional outputs provided by diversity indices
(Steenkamp & Chown 1996).
Using EstimateS v7.5, sample-based rarefaction
curves were compiled for each treatment to estab-
lish sampling representivity (EstimateS V7.5;
Colwell 2005; Gotelli & Colwell 2001). The Inci-
dence Coverage Estimator (ICE; Chazdon et al.
1998), Chao 2, Michaelis-Menten and Jack 2 rich-
ness estimators were used to evaluate sample size
adequacy (Colwell & Coddington 1994). When the
observed sample-based rarefaction curves and
these estimators converge closely at the highest
observed richness, then observed PU richness
may be considered to be representative (Longino
et al. 2002; Magurran 2004).
The characteristic Coleoptera PUs from both in-
vaded and grassland sites were identified using
the Indicator Value Method (Dufrêne & Legendre
1997). It assesses the degree, expressed as a per-
centage, to which each species fulfills the criteria
of specificity, uniqueness to a site, and fidelity,
frequency of occurrence within that habitat, for all
pairs of sampling replicates. The higher the IndVal
(indicator value) obtained, the higher the specific-
ity and fidelity values for that species, and the
more representative the species is of that particu-
lar habitat. Species with significant IndVals that
are greater than 70 %, a subjective benchmark, are
usually regarded as indicator species for the habi-
tat in question (van Rensburg et al. 1999; McGeoch
330 African Entomology Vol. 15, No. 2, 2007
Coetzee et al.: Impact of silver wattle invasion on Coleoptera assemblages in grasslands 331
et al. 2002). These bioindicators where identified
by experts (A.L.V. Davis, C.H. Scholtz and R. Stals)
to at least genus level.
Body size
A body size index of all parataxonomic units was
calculated using body size measurements that
were taken using an ocular micrometer or a digital
caliper, where applicable. For each parataxonomic
unit, 20 individuals were selected where possible
or else as many as contained in the sample. In
order to enable a better comparison between
samples and to take variation in body length to
width ratio into account, two measurements
where multiplied to get an index of overall body
size (body size index); body length from tip of
pronotum to the tip of the abdomen and maxi-
mum pronotum width. A mean body size index
across the six replicated sites was calculated for the
invaded and grassland treatments, respectively,
and compared using a Student’s t-test (StatSoft
2004). For both grassland and invaded treatments
the beetle PUs were also assigned to one of five
size groups based on the body size index. The rela-
tionship of the body size index to abundance was
also examined within both treatments.
Spatial autocorrelation
In this study, sampling points were assumed to
be independent from each other. However, the
presence of spatial autocorrelation within ecologi-
cal data may invalidate the assumption of inde-
pendence (Legendre 1993). Spatial autocorrela-
tion is the lack of independence between pairs
of observations at given distances in space and
is commonly found in ecological data, and can
inflate Type 1 errors in statistical analysis (Diniz-
Filho et al. 2003).
A Bray-Curtis similarity matrix, calculated by
double square-root transformation of the data
before analysis (Clarke & Warwick 2001), was used
in conjunction with a distance matrix, in metres, as
input data for a Mantel test (Mantel V.2; Liedloff
1999; Koenig 1999). The test was applied to the
six invaded sites, and to the six grassland sites,
respectively, to estimate whether the sampling
replicates, within each treatment, could be treated
as independent. In addition, the test was also
applied to both treatments combined (i.e. grass-
land and invaded sites combined) to determine
the influence or presence of spatial autocorre-
lation within the Coleoptera assemblage dataset
itself in explaining the observed variation in
Coleoptera patterns between grassland and
invaded sites. Among other explanations, it is
known that variation in a given variable such as
species richness may result from spatial auto-
correlation of the variable itself (Legendre &
Legendre 1998) and should always be tested for
(Diniz-Filho et al. 2003).
Ambient temperature measurements
Temperature dataloggers, type DS1921G (Dallas
Semiconductor 2005), were used to measure
ambient temperature at 30 min intervals in all
sites, when the pitfall traps were active. The
dataloggers were placed 30 cm above the soil
surface on a wooden stick. A plastic container
painted green for camouflage reasons (the area is
frequented by hikers and herders that might
disturb the dataloggers) was used to prevent
direct sunlight which could skew temperature
readings from falling onto the dataloggers. A total
of eight dataloggers were placed at random in
the grassland sites, and eight dataloggers in the
invaded sites.
RESULTS
A total of 69 Coleoptera PUs (15 874 individuals)
were collected from invaded and grassland sites
combined. Grassland sites had significantly
higher PU richness values (t = 6.4; n = 6; P < 0.001)
and abundance values (t = 9.167; n = 6; P < 0.001)
than those from invaded sites. A total of
60 PUs where collected in the grassland and 37 in
invaded, of which a total of 32 PUs (46.4 %) were
unique to the grassland samples, nine PUs (13 %)
were unique to the invaded samples and 28 PUs
(40.6 %) were shared (Appendix 1).
Analysis of similarity indicated that Coleoptera
assemblages differed considerably between the
grassland and the invaded treatments (Global R =
0.856, P = 0.02). These assemblage differences are
further supported by the rank abundance curves
observed for each treatment (Fig. 1). Although
most of the highly abundant species were found in
both the grassland and the invaded treatments, at
least one species (Staphylinus sp.) with a high
abundance value in grassland was absent from the
invaded treatment. Many of the PUs with low
abundance are only found within the grassland
treatment (Fig. 1). Conversely, invaded sites did
contain some species at relatively high abun-
dances which were absent from the grassland
(Fig. 1).
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The rarefaction curves and estimators con-
verged closely at the highest observed richness es-
timates for invaded sites, indicating that sampling
was representative (Fig. 2a). The results for the
grassland sites, however, did not converge as
closely as the invaded sites; Fig. 2b indicates that
the grassland was slightly under-sampled. In
other words the PU richness of the grassland is
estimated to be somewhat higher than that of the
observed number of PUs.
The grassland treatment contained 14 species
with indicator values (IndVal) that were greater
than 70 % indicating these species to be character-
istic of this habitat treatment (Appendix 1). Both
the Staphylinus sp. and Cilea sp. had IndVal values
of 100 %. While no indicator species with an IndVal
greater than 70 % were identified for the invaded
treatment, two species, Anotylus caffer and
Lalagetes sp., cf. edax, had indicator values of
66.47 % and 66.67 %, respectively. This illustrates
that the invaded sites did have species with high
specificity and fidelity characteristics, although
they cannot be considered to be indicator species
of this treatment if the 70 % criterion is used.
Body size
Overall, the mean body size index for all PUs
between treatments differed significantly (t =
12.61; n = 6; P < 0.001). The small body size range
(0–20 class of the body size index) only differs
Fig. 1. Rank-abundance curves for uninvaded grassland and Acacia dealbata-invaded grassland, indicating the
location of unique species (▲) in each habitat treatment.
Fig. 2. Species rarefaction curves of Acacia dealbata-
invaded sites (a) and uninvaded grassland sites (b).
Observed number of species (S obs); Incidence Cover-
age Estimator (ICE), Michaelis-Menten richness estimate
(MMMean); and Chao 2, Jack 2 richness estimators.
negligibly; 20 % between grassland and invaded
treatments (Fig. 3). However a proportional
change is evident especially within the medium
body size ranges (40–60 class of the body size
index) with proportionally fewer (77 %) species of
similar body size found in the invaded treatment
(Fig. 3). Moreover, there is a general tendency for
PUs that were unique to the grasslands to have
large body sizes, subjectively defined at a body
size index of >40 (Fig. 4). Of the 37 species that
were unique to the grassland, nine (24 %) occurred
above this threshold, most being at relatively high
abundances, while only one (11 %) of the nine
species that were unique to the invaded grassland
occurred above this threshold and at very low
abundance. Also, large-bodied species that are
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Fig. 3. Number of PUs in each of four size groups, based on overall body size index for all Coleoptera samples in
uninvaded grassland (shaded) and Acacia dealbata-invaded sites (hatched).
Fig. 4.Body size index and abundance relationship for Acacia dealbata-invaded sites and uninvaded grassland sites.
Differences in shared species indicate difference in abundance between invaded and uninvaded areas. Shared
parataxonomic units in Acacia dealbata-invaded sites (); shared species in uninvaded grassland sites (); species
unique to Acacia dealbata-invaded sites (); species unique to uninvaded grassland sites ().
shared between habitat types were more abun-
dant in grassland compared with invaded areas
(Fig. 4). Thus it is mostly the larger PUs unique
to the grassland treatments that are lost from
invaded areas.
Effects of spatial autocorrelation
Spatial autocorrelation had a negligible effect on
the grassland treatment (Mantel test: g = –1.616,
r = –0.411, n = 6, P > 0.05) as well as the invaded
treatment (Mantel test: g = –2.447, r = –0.616, n =
6, P > 0.05). In addition, the Coleoptera dataset
itself (i.e. the dependent variable itself) is not
autocorrelated (Mantel test: g = –0.542; z =
5542614, r = –0.077, n = 12, P > 0.05) and conse-
quently associated spatial autocorrelation had
little effect in explaining variation in Coleoptera
patterns when compared between grassland and
invaded sites. Such lack of spatial autocorrelation
in ecological data is expected when examining
spatial patterns at the local scale (Legendre &
Legendre 1998).
Ambient temperature measurements
There was a substantial reduction in maximum
daily temperature in the invaded sites compared
to that of the grassland sites. Mean maximum and
minimum daily temperature in the grassland was
35.58 °C ± 3.15 S.D. and 12.5 °C ± 0.87 S.D., respec-
tively, compared to 22.42 °C ± 1.46 S.D. and
13.25 °C ± 0.66 S.D., respectively, in the Acacia
dealbata-invaded treatment.
DISCUSSION
Our study clearly indicated significant differ-
ences in Coleoptera assemblages between grass-
land sites and sites invaded by Acacia dealbata trees.
Coleoptera PU composition is therefore disturbed
by the alien invasion and the disturbance is clearly
that of a negative nature. This is evident from the
significantly lower Coleoptera richness values,
and especially abundance values being reduced
by an order of magnitude, within the invaded
treatment compared to grassland. Such alterations
as shown in our study are consistent with the main
conclusions of other studies focusing on the
impacts of alien invasive plants on arthropod
diversity across a variety of habitat types both
within South Africa (Samways & Moore 1991;
Steenkamp & Chown 1996; Samways et al. 1996;
French & Major 2001; Samways & Taylor 2004) and
elsewhere (Herrera & Dudley 2003; Greenwood
et al. 2004; Ernst & Cappuccino 2005).
We found a reduction of the medium body size
class and larger parataxonomic species, a similar
result to Steenkamp & Chown (1996) where the
invasion impacts of Prosopis glandulosa were exam-
ined on a savanna dung beetle assemblage. In
southern Africa, few large dung beetles are found
in habitats naturally dominated by trees (Steen-
kamp & Chown 1996) and it therefore comes as
no surprise that larger species are the first to be
excluded from grassland areas dominated by
A. dealbata.
Two factors may explain the lower PU richness
and reduced abundance in the A. dealbata-invaded
treatments. First, in its natural state the grass-
lands are dominated by grass species and also con-
tain several species of forbs (Low & Rebelo 1998),
while heavily invaded stands were dominated by
A. dealbata with complete replacement of native
grasses and forbs by trees. Thus, there is a radical
change  in  habitat  structure  and  lowered  plant
diversity in the invaded sites, which could poten-
tially lead to the decline in overall Coleoptera
diversity. Physical and biological simplification
can lead to a loss of appropriate habitat and de-
cline in insect populations (Strong et al. 1984). This
sequestration of light, nutrients and space which
reduces natural vegetation cover, specifically
ground cover in our study area, probably accounts
for most of the observed differences in Coleoptera
assemblage structure. Second, the A. dealbata
structure greatly altered the microclimate in
invaded areas by creating cooler, more shaded and
possibly more humid areas, which could make the
habitat unsuitable for some invertebrate species.
These results have to be assessed based on the
following considerations. First, this study is
short-term and correlative (Samways et al. 1996)
and did not assess seasonality. Both resources and
habitat structure can change with the seasons and
so will plant phenology, e.g. flowering and leaf
flushing. Consequently, changes in arthropod
richness and abundances are not unexpected with
seasonality (Greenwood et al. 2004). Second, the
vegetation structure associated with this alien
invasive alone may explain some of the observed
differences in PU richness and abundances
between invaded and grassland treatments. Dung
beetles especially are light sensitive, and use polar-
ized light for navigation (Dacke et al. 2003). Also,
plant invaders that produce impenetrable thickets
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in the vegetation structure will impede the flight
of insects (Samways et al. 1996) and are known to
have a pronounced effect on dung beetle assem-
blages (Steenkamp & Chown 1996). Thus it is
likely that the dense vegetation structure within
the invaded sites will influence the flight and
searching success of especially large-bodied and
consequently more mobile Coleoptera, which
would ultimately reduce their capture rate in the
associated pitfall traps. This impairment of the
beetle’s mobility cannot be attributed to an inva-
sive tree per se. However, the marked change in
vegetation structure caused by A. dealbata in com-
parison to that of grassland is cause for concern.
The change in vegetation structure by the alien
tree is a barrier to native Coleoptera species, and
no native trees occur in the grasslands of the
height and extent of stand size to that of A. dealbata
(Low & Rebelo 1998). Thirdly, although sampling
was biased towards dung beetles, other ground-
dwelling beetles that were not attracted by the bait
would also have been captured in either habitat,
effectively reducing sampling bias.
A total of 32 Coleoptera PUs were unique to the
grassland. These are most likely specialist species
with limited tolerance levels to ecological distur-
bances caused by the biological invasion. For
example, although widely distributed in Africa
(Scholtz 1980), Trox squamiger, a reliable indicator
species for the Moist Upland grassland habitat
type (IndVal = 83.33 %), was absent in the invaded
areas. Only nine Coleoptera PUs were found to be
unique to the invaded stands. The invaded stand
might offer advantages for some species such as
preferred cover, microclimate and foraging oppor-
tunities not available to them in the grassland,
and as such they have colonized the more suitable
invaded habitat. This result is not unexpected;
invasive plant species, especially during early
stages of invasion, are known to elevate the
species number in a variety of taxa (Breytenbach
1986). It would be informative in future studies to
compare the Coleoptera assemblages found in
A. dealbata-invaded sites with those in Afromon-
tane forest patches found in the region, as both are
dominated by trees.
In conclusion, this study indicated that the
invasion of A. dealbata is of a direct conservation
concern because biodiversity is negatively affec-
ted with the loss of PUs unique to grasslands and
by reducing their richness and abundance. More-
over, the change in the composition of Coleoptera
assemblages by adding PUs to the system that
would otherwise not be found in grassland sites is
cause for considerable concern. The reduced
abundance in particular may affect both the den-
sity and diversity of higher-order consumers, like
insectivorous birds (Greenwood et al. 2004; Ernst
& Cappuccino 2005). Despite the caveats pointed
out in the study, the large differences observed be-
tween treatments suggest that A. dealbata has
substantial negative impacts on Coleoptera diver-
sity. Furthermore, invasive alien plants with simi-
lar attributes to that of a habitat transformer like
A. dealbata (e.g. black wattle – Acacia mearnsii) may
also have significant impacts on native arthropod
diversity (Samways et al. 1996).
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Appendix 1. Abundance of Coleoptera species from uninvaded grassland and Acacia dealbata-invaded grassland
areas. Species with percentage indicator values (IndVal) of >70 % in uninvaded areas and >60 % in invaded areas
were identified to genus level where possible.Bold IndVal values occur in invaded areas.PUs = Parataxonomic units.
Families Subfamilies Species Uninvaded Invaded % IndVal
Carabidae Carabidae sp.1 11
Carabidae sp. 2 1 4
Chrysomelidae Chrysomelidae sp. 2 1
Chrysomelidae sp. 1 2
Chrysomelidae sp. 3 4
Cleridae Cleridae sp. 2 1
Cleridae sp. 1 1
Curculionidae Entiminae Lalagetes sp., cf. edax 11 66.67
Curculionidae sp. 1 1
Curculionidae sp. 2 1
Curculionidae sp. 3 1
Curculionidae sp. 4 1
Histeridae Histeridae sp.1 3
Hydrophilidae Sphaeridiinae Cercyon sp. 6724 620 91.56
Sphaeridiinae Sphaeridium caffrum 19 83.33
Nitidulidae Nitidulidae sp. 3 2
Nitidulidae sp. 1 24 1
Nitidulidae sp. 2 1
Ptilidae Ptilidae sp. 3 45 62
Ptilidae sp. 1 415 45
Ptilidae sp. 2 63 23
Ptilidae sp. 4 5 1
Rhizophagidae Rhizophagidae sp. 1 1
Scarabaeidae Scarabaeidae sp. 1 26 21
Scarabaeinae Scarabaeinae sp. 11 2 16
Scarabaeinae Scarabaeinae sp. 4 10 8
Scarabaeinae Scarabaeinae sp. 13 32 8
Scarabaeinae Scarabaeinae sp. 7 6 7
Scarabaeinae Xinidium dentilabris 25 5 83.33
Scarabaeinae Epirinus validus 131 5 96.32
Scarabaeinae Scarabaeinae sp. 6 4 4
Melolonthinae Melolonthinae sp. 3 2
Scarabaeinae Scarabaeinae sp. 17 2 2
Scarabaeinae Onthophagus sp. 19 2 75.4
Melolonthinae Melolonthinae sp. 1 1
Melolonthinae Melolonthinae sp. 2 1
Scarabaeinae Scarabaeinae sp. 8 9 1
Scarabaeinae Copris caelatus 10 1 75.76
Cetoniinae Cetoniinae sp. 1 1
Rutelinae Rutelinae sp. 1 1
Scarabaeidae sp. 2 1
Scarabaeinae Scarabaeinae sp. 12 1
Scarabaeinae Scarabaeinae sp. 5 1
Scarabaeinae Scarabaeinae sp. 10 2
Scarabaeinae Scarabaeinae sp. 16 2
Aphodiinae Aphodiinae sp. 1 3
Scarabaeinae Scarabaeinae sp. 9 3
Scarabaeinae Scarabaeinae sp. 2 4
Scarabaeinae Scarabaeinae sp. 15 6
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Families Subfamilies Species Uninvaded Invaded % IndVal
Scarabaeinae Neosisyphus barbarossa 10 83.33
Scarabaeinae Scarabaeinae sp. 14 11
Scarabaeinae Scarabaeinae sp. 3 14
Staphylinidae Oxytelinae Anotylus sp. 282 559 66.47
Oxytelinae Anotylus latiuseulus 2180 314 87.41
Oxytelinae cf. Oxytelus sp. 605 154 79.71
Staphylininae Philonthus maskinius 2235 71 96.92
Staphylinidae sp. 6 161 63
Staphylinidae sp. 2 9 12
Staphylinidae sp. 7 39 4
Staphylinidae sp. 3 2
Staphylinidae sp. 1 1 1
Staphylinidae sp. 4 1
Staphylinidae sp. 5 1
Staphylinidae sp. 8 1
Staphylinidae sp. 9 5
Staphylininae Staphylinus sp. 79 100
Tachyporinae Cilea sp. 566 100
Trogidae Trogidae sp. 1 5 2
Trox squamiger 8 83.33
Total no. of PUs 60 37
No. of unique PUs 32 9
No. of singleton PUs 17 9
No. of individuals 13 829 2048
Coetzee et al.: Impact of silver wattle invasion on Coleoptera assemblages in grasslands 339
